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SPRING ASSIST KNIFE 



CROSS-REFERENCES TO RELATED APPLICATIONS 
25 [0001] This application claims the benefit under 35 USC § 1 19(e) of U.S. Provisional 

Application No.: 60/445,244, filed February 6, 2003, entitled SPRING ASSISTED KNIVES, 
herein incorporated by reference in its entirety. 



BACKGROUND OF THE DISCLOSURE 

30 Field of the Disclosure 

[0002] The disclosure relates to knives. In particular, the disclosure relates to spring 

assisted folding knives. 

Description of related art 

[0003] Conventional spring assisted knives utilize a Cam-Over-Center design as shown 

35 in Figures 1 and 2. Figure 1 shows a pin attached to a blade of a folding knife. The pin is 

secured to the blade in an off-center position. A bar under tension is applied to the pin as a blade 
driver. When the blade is unlocked from the liner and returned to the knife body, the user rotates 
the blade counterclockwise (CCW) direction, thereby closing the knife. Once the pin on the 



blade rotates past center, the cam action of the bar against the pin keeps the blade in the closed 
position. 

[0004] When the user is ready to open a spring assisted knife, the user may use a thumb 

stud or some other feature on the blade to initiate blade movement. Figure 2 illustrates how the 
5 blade is driven once the blade/pin are beyond center. When the knife is in the orientation shown 
in Figure 2, the blade is rotated in a direction that is reverse from the CCW direction used to 
close the knife. Thus, a user rotates the blade in a clockwise (CW) direction to open the knife 
and the action is assisted by the bar under tension. Unimpeded, the blade should rotate to a fully 
locked position. However, the bar is limited by the amount of action it can apply to the blade 
10 because it does not follow the pin throughout its entire travel. Consequently the force applied to 
the blades in the prior designs are limited to 90° of blade rotation, at best. 

BRIEF SUMMARY OF THE DISCLOSURE 
[0005] A spring assist folding knife and method of biasing a blade in a folding knife. 

15 The folding knife can include a blade, liner, and handle. The blade can include a first recess for 
receiving a pivot pin. The blade can also include a second recess offset from the axis of rotation. 
A latch cam having an offset pin can be located relative to the second recess. The liner can 
include an arcuate slot in which the offset pin of the latch cam can be located. The arcuate slot 
within the liner or handle can also include a convex extension. A spring can be configured to 

20 provide a force in the direction of blade opening and can provide the force throughout the entire 
range of blade motion. The spring can apply its force to the offset pin to bias the blade in the 
closed position until the blade reaches a predetermined angle. Then the spring can exert a force 
to open the blade to a fully open position. 

[0006] In one aspect the disclosure includes a folding knife including a reference piece 

25 having an arcuate slot with a convex extension slot positioned at one end of the arcuate slot, a 
latch cam having an offset pin at least partially engaged in at least one of the arcuate slot or 
convex extension slot, a blade having a hole configured to receive the latch cam, and a spring 
mechanically coupled to the offset pin and configured to exert a force on the offset pin in a 
direction of blade opening 
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[0007] In another aspect, the disclosure includes a folding knife including a latch cam 

having an offset pin, a reference piece having an arcuate slot and a convex extension slot, and 
configured to position the offset pin in the convex extension slot when the knife is in a closed 
position, and further configured to position the offset pin in the arcuate slot when the knife is 
5 fully open. Additionally, the folding knife includes a blade configured to rotate about a pivot 
axis, and having a hole configured to receive the latch cam. The latch cam rotates in a direction 
that is opposite to a direction of blade rotation when the blade is open less than a predetermined 
angle. 

[0008] In still another aspect, the disclosure includes a method of positioning a blade of a 

10 folding knife. The method includes receiving at a closed knife an external force configured to 
open the blade, moving a position of an offset cam pin from within a convex extension to 
substantially within an arcuate slot, and applying an opening force configured to open the blade 
to a fully open position without additional external force. 



1 5 BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The features, objects, and advantages of embodiments of the disclosure will 

become more apparent from the detailed description set forth below when taken in conjunction 
with the drawings, in which like elements bear like reference numerals. 

[0010] Figures 1 A- IB are views of a prior art blade and tension bar arrangement for a 

20 folding knife blade. 

[001 1] Figures 2A-2G are views of a number of positions of a folding knife configuration 

using a torsion spring of the present disclosure. 

[0012] Figures 3 A-3D are views of a number of positions of a folding knife configuration 

using a torsion spring of the present disclosure. 

25 [0013] Figure 4A is an exploded view of a folding knife having a spring assist of the 

present disclosure. 

Figures 4B-4C are detailed view of the torsional spring and the latch cam of the present 
disclosure. 
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[0014] Figures 5A-5F are detailed views of relationships of a latch cam, spring, and 

guide of the present disclosure. 

[0015] Figure 6 is a view of an embodiment of a handle of the present disclosure. 

[0016] Figures 7-13 are view of an alternative folding knife embodiment of the present 

5 disclosure. 

[0017] Figures 14-20 are view of an alternative folding knife embodiment of the present 

disclosure. 

DETAILED DESCRIPTION OF THE DISCLOSURE 
10 [0018] Figures 2A-2G are cut away views of a number of positions of a folding knife 

configuration using a torsion spring. Figure 2 A shows a cut away view of a folding knife 300 in 
the close position. The folding knife 300 includes a blade 310 and liner 320. The blade 310 and 
liner 320 are typically housed within a handle, which is not shown for clarity. 

[0019] The knife 300 can include a safety latch 304 that is positioned to secure the blade 

15 310 in the closed position. The safety latch 304 can include a detent 306 that helps to position the 
latch 304 in the closed or safety position. 

[0020] The blade 3 1 0 includes a stud 3 14 or protrusion that can be used by a user of the 

knife 300 to assist in opening the knife 300 or otherwise removing the blade 310 from a closed 
position where it is shielded by the handle. Typically, the stud 314 is positioned on the blade 

20 310 to facilitate the use of a user's thumb to open the knife 300. The blade 310 can also include 
a flipper 312 that protrudes from the blade 310. The flipper 312 is typically positioned on the 
blade 310 on a side of the blade 310 that is opposite the side having the stud 314. The flipper 
312 can provide an alternate means for opening the knife 300. Additionally, external force to 
open the knife 300 can be applied to a combination of the flipper 312 and the stud 314, either 

25 serially, simultaneously or some combination of serial and simultaneous operation. 

[0021] The blade 310 can also include a recess or hole through which a pivot pin 308 

passes. The pivot pin 308 can be used to mechanically couple the blade 310 to the handle. The 
pivot pin 308 typically defines the axis about which the blade 310 rotates. 
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[0022] The blade 3 10 can include a second recess or hole that is offset from the hole for 

the pivot pin 308. The second hole can be used to locate a latch cam 340. The latch cam 340 
can include at least one pin 342 extending from the latch cam 340. The pin 342 can be located 
with a center that is offset from the center of the latch cam 340. Thus, as the latch cam 340 
5 rotates within the blade 310, the pin 342 traverses a circle having a radius that is substantially 
equal to the offset. 

[0023] A spring 330, such as a torsional spring, can be positioned around the pivot pin 

308 to apply a force on the pin 342. A torsional spring 330 can be configured to apply a force on 
the pin 342 throughout the entire range of motion of the blade 310. Thus, regardless of the 
10 position of the blade 310, the torsional spring 330 applies a force on the pin 342 of the latch cam 
340 in the direction that the blade 310 takes when opening. 

[0024] A reference piece can include an arcuate groove or slot 322 that allows for the 

blade 3 10 to traverse at least the desired range of rotation. The blade rotates relative to the 
reference piece. 

15 [0025] In the embodiment shown in Figures 2A-2G, the liner 320 is the reference piece. 

The liner 320 includes an arcuate groove or slot 322 that allows for the blade 310 to traverse at 
least the desired range of rotation. If the blade 310 is configured to travel over a range of 180 
degrees of rotation, the arcuate slot 322 in the liner 320 is configured to allow the blade 310 to 
travel at least the desired range of rotation. Thus, although the arcuate slot 322 in the liner 320 

20 can be used to limit the blade's range of rotation, typically, there is some other type of 

mechanical stop separate from the arcuate slot 322 that is used to limit the blade rotation. The 
• liner 320 also includes a convex extension slot 324 that is positioned on one end of the arcuate 

slot 322. The extension is convex relative to the shape of the arcuate slot 322. Thus, an angle a, 

as shown in Figure 2F from a line tangent to the arcuate slot 322 at the connection to the convex 
25 extension 324 to a centerline of the convex extension measures less than 180 degrees, and 

preferably less than 135, 125, 115, 105 degrees. It may also be advantageous for the angle to be 
greater than 90 degrees. 

[0026] The pin 342 on the latch cam 340 extends through the arcuate slot 322 or the 

convex extension 324 depending on the position of the blade 310. As illustrated in Figures 2B- 
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2F, the position of the blade 310 and thus the position of the pin 342 within the arcuate groove 
322 or convex extension 324 can determine whether the torsional spring 330 provides a force 
assisting the opening of the blade 310. 

[0027] In Figure 2A, the safety latch 304 is shown in the lowered or safety position, 

5 thereby preventing the blade 310 from extending to an open position. In Figure 2B, the safety 
latch 304 is positioned to allow the blade 310 to open. The torsional spring 330 exerts a force on 
the pin 342 in the direction of rotation to open the blade 310. However, the pin 342 is positioned 
within the convex extension 324 to the arcuate groove 322. Thus, the torsional spring 330 
applies a force that biases the pin 342 of the latch cam 340 against a wall of the convex extension 
10 324. Thus, the torsional spring 330 does not yet provide a force to rotate the blade 310 to an 
open position. 

[0028] Figure 2C shows the knife 300 with the blade 310 partially open, or partially 

rotated in the open direction. The blade 310 may rotate open, in response to, for example, a user 
exerting an opening force on the stud 314 or flipper 312. 

1 5 [0029] As the blade 3 1 0 rotates in the opening direction, the latch cam 342 initially 

rotates in an opposite direction. Thus, if the blade 310 is rotated clockwise, as shown in Figures 
2A-2G from a closed position to an open position, the latch cam 342 initially rotates in a 
counterclockwise direction. As the latch cam 340 rotates in the direction opposite the rotation of 
the blade 310, the pin 342 on the latch cam 340 rotates away from the end of the convex 

20 extension 324 and towards the arcuate slot 322. 

[0030] In Figure 2D, the blade 3 10 is opened to a predetermined angle such that the pin 

342 of the latch cam 340 is substantially within a portion of the arcuate slot 322. At this 
predetermined blade angle, the walls of the convex extension 324 no longer provide resistance to 
the force applied by the torsional spring 330. At this point, the torsional spring 330 applies a 
25 force that rotates the blade 3 1 0 to the open position. 

[0031] The flipper 312 can be configured such that when the flipper 3 12 is flush with the 

handle of the knife 300, the pin 342 is substantially within the arcuate groove 322 and the 
rotational force of the torsional spring 330 is no longer impeded by the walls of the convex 
extension 324. Alternatively, the flipper 312 can be configured such that the pin 342 is 
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substantially within the arcuate groove 322 and the rotational force of the torsional spring 330 is 
no longer impeded by the walls of the convex extension 324 before the edge of the flipper 312 is 
flush with the handles of the knife 300. In the embodiment where the rotational force of the 
torsional spring 330 is no longer impeded by the walls of the convex extension 324 before the 
5 edge of the flipper 312 is flush with the handles of the knife 300, the user can ensure spring 330 
assisted opening of the blade 330 by pressing the flipper flush with the handles of the knife 300. 
In still other embodiments, the flipper 312 can be configured such that the pin 342 is 
substantially within the arcuate groove 322 and the rotational force of the torsional spring 330 is 
no longer impeded by the walls of the convex extension 324 after the edge of the flipper 312 is 
10 below the outline of the handles of the knife 300. In the embodiment where the rotational force 
of the torsional spring 330 is no longer impeded by the walls of the convex extension 324 after 
the edge of the flipper 312 is below the outline of the handles of the knife 300, additional 
external force may need to be applied to the blade 310 before the spring 330 can apply sufficient 
force to open the blade to the fully open position. 

15 [0032] Figure 2E shows the position of the blade 310 as the torsional spring 330 exerts 

an opening force on the blade 310. The torsional spring 330 can continue to exert the opening 
rotational force on the blade 310 until a mechanical limit is reached, such as when the blade 310 
has reached a fully open position. 

[0033] Figure 2F shows the knife 300 with the blade 3 10 at the full open position. The 

20 torsional spring 330 continues to exert a rotational force on the blade 310. However, a 

mechanical limit has been reached. Although the pin 342 on the latch cam 340 has not yet 
reached the end of the arcuate groove 322, the stud 314 positioned on the blade 310 reaches a 
mechanical stop where it abuts the liner 320 or the handles (not shown). Thus, the mechanical 
stop on the liner 320 limits the blade 310 from further rotation. Additionally, the liner 320 may 
25 include a lock that limits further travel of the blade 310 and secures the blade 310 in the open 
position. 

[0034] As shown in Figure 2G, the safety latch 304 can be positioned in the safety 

position to minimize any protrusions from the knife 300. The safety latch 304 does not need to 
secure the blade 310 in the open position, because the liner 320 can be configured to perform the 
30 blade 3 1 0 locking function. 
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[0035] Figures 3 A-3D show views of an embodiment of a folding knife 300 Only 

portions of the knife 300 are shown for purposes of clarity. Figure 3 A shows a folding knife 300 
having substantially the same features as the embodiment shown in Figures 2A-2G. The knife 
includes a blade 310 having a hole or recess for receiving a latch cam 340. The knife 300 also 
5 includes the latch cam 340 within the hole of the hole in the blade 310. The latch cam 340 

includes a pin 342 that is offset relative to an axis of rotation of the latch cam 340. A flipper 312 
is positioned on the blade 310 substantially on the same side of the blade 310 as the sharpened 
edge. A safety latch 304 is shown in the safety or locked position. The knife also includes a 
liner 320. Figure 3 A shows the folding knife 300 with the blade 310 in the closed position. A 
10 reference line 301 is shown in the figure and is defined as the line extending from the blade 
rotation axis through the tip of the blade 310 when the blade 310 is in the closed position. The 
reference line 310 will be used to discuss the angular rotation of the blade 310 in Figures 3B-3D. 

[0036] When the blade 3 10 is in the close position, the pin 342 of the latch cam 340 is 

positioned substantially within the convex extension (not shown in this view). The spring 330 
15 exerts a force on the pin 342 of the latch cam 340 in the direction that opens the blade 310. 

However, as discussed in Figures 2B, the wall of the convex extension (not shown in this figure) 
impedes the rotation of the blade 310. 

[0037] Figure 3B shows a view of the knife 300 with the blade 310 partially open. The 

blade 310 has rotated clockwise relative to the reference line 301. The line extending from the 

20 blade axis of rotation through the tip of the blade 310 defines an angle with the reference line 
301 . Rotating the blade 310 moves the position of the pin 342 on the latch cam 340. At a 
predetermined angle shown in Figure 3B, the pin 342 on the latch cam 340 has repositioned to a 
position on the convex extension 324 that meets the arcuate slot 322. When the blade 310 rotates 
less than the predetermined angle, the walls of the convex extension 324 impede the force that 

25 the spring 330 exerts against the pin 342. When the blade 3 1 0 rotates greater than the 

predetermined angle, the walls of the convex extension 324 no longer impede the force that the 
spring 330 exerts against the pin 342. Thus, when the blade 310 is rotated greater than the 
predetermined angle, the pin 342 is no longer positioned substantially within the convex 
extension 324. Instead, the blade 310 is positioned substantially within the arcuate slot 322. 



8 



[0038] Figure 3C shows another view of the knife 300 with the blade 310 partially open. 

However, in the view of Figure 3C, the angle of the blade 310 is greater than the predetermined 
angle. The pin 342 is substantially within the arcuate slot 322. The force the spring 330 exerts 
on the pin 342 of the latch cam 340 is substantially unimpeded. Thus, the spring 330 exerts a 
5 force in the direction that opens the blade 310. If the spring 330 can exert sufficient force, the 
spring 330 can drive the blade to a fully open position without any additional external force. 
That is, the spring 330 can continue to rotate the blade 310 until the blade 310 reaches a 
mechanical stop. The blade 310 may also stop rotating if the force applied by the spring 330 is 
insufficient to maintain blade rotation. 

10 [0039] Figure 3D shows a view of the knife 300 with the blade in substantially the fully 

open position. The spring 330 continues to exert a rotational force on the pin 342, and the blade 
310. The pin 342 has not yet reached the end of the arcuate slot 322. However, a mechanical 
stop prevents the blade 310 from further rotation. In the embodiment shown in Figure 3D, the 
stud 314 abuts a portion of the liner 320 thereby preventing further rotation. Additionally, a lock 

15 portion 327 of the liner 320 may spring into a plane of the blade 310 and secure the position of 
the blade 310. The lock portion 327 of the liner 320 can be repositioned off of the plane of the 
blade 310 to release the blade 310 from the lock. 

[0040] Figure 4A is an exploded view of an embodiment of the knife 300. As can be 

seen from the figure, many of the functions of the knife 300 can be duplicated in left and right 

20 hand sides, although such duplication is not a limitation. In the description, the terms left hand 
and right hand refer to the left and right hand sides of the blade when viewed from a top view, 
where the top is the side opposite the opening that receives the sharpened edge of the blade 310. 
The duplication of functions in the left and right hand sides of the knife 300 can advantageously 
balance the forces applied to the blade 310, thus minimizing the amount of side force exerted on 

25 the blade 310. The left and right hand parts may be mirror images of each other or may include 
distinct features not found in the other half. 

[0041] The exploded view of an embodiment of the knife 300 generally shows the 

relationship of the various parts. The knife 300 includes a blade 310 housed within left and right 
handles 420a and 420b, respectively. The blade 310 includes a first hole 404 configured to 
30 receive the pivot pin. The pivot pin comprises halves 308a and 308b. The blade 310 rotates 
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about an axis extending through the first hole 404. The axis of blade rotation is typically the 
centerline of the pivot pin. The blade 310 can also be configured to receive a thumb stud 
comprising left and right hand studs, 414a and 414b, respectively. 

[0042] The blade 310 also includes a second hole 402 configured to receive the latch cam 

5 340. The second hole 402 in the blade 310 can be sized to allow the latch cam 340 to rotate 
freely within the hole. The latch cam 340 includes at least one pin 342. In the embodiment 
shown in Figure 4A, the latch cam 342 includes two pins that extend outwardly in a direction 
substantially perpendicular to the plane in which the blade 310 rotates. Typically the two pins 
are axially aligned. The knife 300 can include a safety latch 304. 

10 [0043] The knife 300 also includes left and right washers 430a and 430b, respectively, 

that can function as bushings, bearings, or spacers. The left and right washers 430a and 430b can 
facilitate the blades rotation. 

[0044] Left and right hand liners 320a and 320b are positioned on the left and right hand 

sides of the blade 310. In the embodiment shown in Figure 4A, the left hand liner includes an 
15 arcuate slot 322a having a convex extension 324a at one end of the arcuate slot 322a Similarly, 
the right hand liner 320b includes an arcuate slot 322b having a convex extension 324b 
positioned at one end of the arcuate slot 322b. Additionally, the right hand liner 422 includes a 
liner lock 422, which can be a spring portion of the liner 320b that secures the blade 3 10 in the 
open position when the blade 310 is completely open. 

20 [0045] The knife 300 also includes, on each side of the blade 310, torsional springs 330a 

and 330b positioned about the pivot pin and configured to provide a force against the pin of the 
latch cam 340 in the direction of blade opening. 

[0046] The left torsional spring 330a can have one end located within a receiving hole 

(not shown) in the left handle 420a. The other end of the left torsional spring 330a can be 
25 configured to mechanically couple to the left hand pin of the latch cam 342. Thus, the left hand 
torsional spring 330a applies a force against the left pin of the latch cam 340 in a direction to 
drive the blade 3 10 to a fully open position. The torsional springs 330a and 330b thus indirectly 
apply a force to the blade 3 10 via the latch cam 340. 
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[0047] The right hand torsional spring 330b can similarly have one end located in a 

receiving hole (not shown) in the right hand handle 420b. The opposite end of the right hand 
torsional spring 330b can be configured to mechanically couple to the right hand pin of the latch 
cam 340. The right hand torsional spring 330b can also apply a rotational force to the blade 310 
5 to drive the blade 3 10 to a fully open position. 

[0048] The left and right hand handles 420a and 420b retain the parts of the knife 300 

using a variety of hardware, including screws 440 and spacers 450. One side of the knife 300 
also includes a belt clip 460 fastened to the right hand handle 420b by a number of rivets or 
screws 470. Although the knife 300 is shown assembled using screws, any number of fasteners 
10 and fastening means may be used to attach the various pieces together. For example, screws, 
rivets, nails, brads, staples, bolts springs or clasps may be used to join two or more of the pieces. 
Additionally, interference fit, glue, epoxy, adhesive, welds, braze, solder can be used to join 
together two or more of the pieces of the knife 300. 

[0049] Figure 4B is a perspective view of an embodiment of the torsional spring 330 that 

15 may be used in the knife embodiments shown in Figures 2-5. The spring 330 includes a first end 
331 and a second end 333. The first end 331 can be configured to mechanically couple the 
spring 330 to the pin of the latch cam. The first end 331 of the spring 330 can be positioned 
outward from the coils of the spring 330. The first end 331 of the spring 330 can be configured 
to be in substantially the same plane defined by the coils of the spring 330. 

20 [0050] The second end 333 of the spring 330 can be configured to mechanically couple 

to a stop, pin, recess, hole, and the like, or some other means for locating an end of the spring 
330. The second end 333 of the spring 330 can be configured to extend away from the plane 
defined by the coils of the spring 330. The spring embodiment shown in Figure 4B includes a 
second end 333 that extends substantially perpendicular to the plane defined by the coils of the 

25 spring 330. The spring 330 embodiment of Figure 4B can be manufactured from round stock. 
Alternatively, the spring 330 can be manufactured from flat stock, rectangular stock, and the like, 
or some other suitable spring material. Additionally, the spring 330 does not need to be 
manufactured in substantially a single plane. 

[0051] Figure 4C is a perspective view of an embodiment of a latch cam 340 having a 

30 first pin 342a and a second pin 342b. The first pin 342a and second pin 342b are configured to 
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have the same central axis. The central axis of the pins 342a and 342b are offset from a 
rotational axis of the latch cam 340. The first pin 342a does not need to be positioned opposite 
the second pin 342b. However, such placement can simplify the design and placement of the 
arcuate slots and convex extensions of corresponding pieces. 

5 [0052] Additionally, the pins 342a and 342b are shown as cylinders. However, the shape 

of the pins 342a and 342b are not limited to cylinders, and can be a variety of shapes including, 
but not limited to, polygonal, ellipsoidal, conical, as well as various other shapes. 

[0053] Figures 5 A-5F are detailed views of relationships of a portion of a blade 3 1 0, a 

portion of a liner 320 having an arcuate slot 322 with a convex extension 324 on one end, latch 
10 cam 340 having a pin 342, and spring 330. The various parts are shown as functional blocks 
merely to illustrate the relationship of the parts. The parts of the knife may not actually appear 
as the functional representations shown in Figures 5A-5F. 

[0054] Figure 5 A shows the various functional representations. A liner 320 includes an 

arcuate slot 322 having positioned on one end a convex extension 324. The arcuate slot 322 and 
15 convex extension 324 may extend completely through the liner 320. Alternatively, the arcuate 
slot 322 and convex extension 324 may be recesses within the liner 320. In other embodiments, 
all or only a portion of the arcuate slot 322 and convex extension 324 may extend through the 
liner 320 with the remaining portions recessed within the liner 320. 

[0055] A torsional spring 330 can be configured around an axis of blade rotation. The 

20 torsional spring 330 includes an end that is configured to mechanically couple a spring force to 
the latch cam 340. The latch cam 340 includes a pin 342 that can be mechanically coupled to the 
torsional spring 330. Additionally, the pin 342 is received and located within the arcuate slot 
322 or convex extension 324 of the liner 320. The pin 342 can be located offset from the 
rotational axis of the latch cam 340. 

25 [0056] A blade 310 includes a hole 402 configured to receive the latch cam 402. The 

hole 402 is offset from an axis of rotation and is positioned such that the pin 342 of the latch cam 
340 can be positioned within the arcuate slot 322 or convex extension 324 when the knife is 
assembled. 
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[0057] Figure 5B shows a view of the functional blocks when the blade 3 10 is in a closed 

position. The pin 342 of the latch cam 340 is sufficiently positioned within the convex extension 
324 such that the force applied by the torsional spring 330 is impeded by the walls of the convex 
extension 324. Thus, although the torsional spring 330 applies a force in the direction of blade 
5 opening, the force is impeded by the walls of the convex extension 324. 

[0058] Figure 5C shows a view of the functional blocks with the blade 310 partially 

opened. The blade 310 can partially open in response to an external force applied by a user. For 
example, a user can apply a blade opening force via the stud or flipper shown in Figures 2A-2G. 
The pin 342 of the latch cam 340 remains sufficiently positioned within the convex extension 
10 324 such that the force of the torsional spring 330 is still impeded by the walls of the convex 
extension 324. As the blade 310 rotates clockwise, the latch cam 340 initially rotates 
counterclockwise relative to its original position within the blade 310. 

[0059] Figure 5D shows a view of the functional blocks with the blade opened slightly 

further than that shown in Figure 5C. At this predetermined position, which may be referred to 

15 as a predetermined angular position, the blade 3 1 0 has rotated a sufficient amount such that the 
pin 342 of the latch cam 340 is on the verge of entering the arcuate slot 322. At this 
predetermined angular position, the force applied by the torsional spring 330 may no longer be 
sufficiently impeded by the walls of the convex extension 324. Thus, once the blade 310 has 
rotated, or otherwise opened, past the predetermined angular position, the torsional spring 330 

20 provides an opening force to the blade 310. 

[0060] Figure 5E shows a view of the functional blocks with the blade 310 past the 

predetermined angular position. The pin 342 of the latch cam 340 is positioned substantially 
within the arcuate slot 322. The torsional spring 330 exerts an opening force on the pin 342, 
thereby applying an opening force on the blade 310. Thus, depending on the amount of force 
25 applied by the torsional spring 330, the blade 310 may continue to open without any external 
force applied by a user. 

[0061] Figure 5F shows a view of the functional blocks with the blade 310 in 

substantially the completely open position. In the embodiment shown in Figure 5F, the pin 342 
of the latch cam 340 extends to the end of the arcuate slot 322 in the liner 320. The torsional 
30 spring 330 continues to apply a force in the blade opening direction. However, further rotation 
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of the blade 310 is impeded by the end of the arcuate slot 322. Thus the liner 320, through the 
configuration of the arcuate slot 322, provides a mechanical stop for the blade 310. As shown in 
previous figures, other embodiments of the knife may use a different mechanical blade stop and 
may not rely on the configuration of the pin within the arcuate slot 322 for a blade stop. 

5 [0062] The knife is closed by reversing the opening operation. However, because the 

torsional spring 330 can apply an opening force to the blade 310, a user may need to overcome 
the force applied by the spring in order to close the knife. Once the pin 342 on the latch cam 340 
is sufficiently positioned within the convex extension 324, the opening force of the torsional 
spring 330 is impeded by the configuration of the convex extension 324. Thus, once the user has 
10 closed the blade 310 to a position less than the predetermined angular position, the user may not 
need to overcome the force of the torsional spring 330. 

[0063] Figure 6 is a perspective view of a left side handle 420a. The left hand side 

handle 420a can include a recess 610 that substantially corresponds to the arcuate slot and 
convex extension of the liner. In one embodiment, the pin of the latch cam can be supported by 
15 the recess 610 in the handle 420a. The walls of the recess 610 can further contribute to 

maintaining the blade position when the knife is in the closed position and the pin of the latch 
cam is positioned within the convex extension. 

[0064] The handle 420a is shown with the torsional spring 330 positioned in a spring 

receptacle 620 of the handle 420a. The receptacle 620 can be a slot or groove which 
20 mechanically couples to a portion of the torsional spring 330. In the embodiment shown in 
Figure 6, the receptacle includes a notch that is configured to receive an end of the spring 330. 
The end of the spring 330 is configured such that when the end is coupled to the receptacle, the 
spring is located to the handle 420a. Thus, the end of the spring 330 can be fixed to the handle 
using the receptacle 620. 

25 [0065] Embodiments of the spring assisted knife do not require the arcuate slot and latch 

cam to be positioned as shown in Figures 3-6. Alternative embodiments may have the arcuate 
slot positioned in the blade and the latch cam positioned in the liner or handle. In general, the 
arcuate slot can be positioned in a reference piece that rotates relative to the blade. Thus, in the 
previous embodiments, the reference piece can be one or more liners, one or more handles, or a 

30 combination of one or more liners and handles. Additionally, one or more of the parts of the 
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knife may be positioned within intermediate parts not shown in Figures 3-6. For example the 
latch cam or some other part may be positioned in an intermediate element not shown in the prior 
embodiments. Additionally, although a torsional spring is shown in the various embodiments, an 
alternative spring may be substituted. 

5 [0066] Figures 7-13 are of an alternative embodiment where a drive pin can be driven by 

a torsional spring to assist in opening the knife. In the alternative embodiment, the handle can 
include the arcuate slot with the convex extension positioned at one end of the slot. 

[0067] Figure 7 is an exploded view of an alternative embodiment of the spring assisted 

knife. The knife can incorporate a torsion spring 9 to apply a substantially even opening force 

10 throughout the range of blade travel. The spring pushes a drive pin 6 through two different 
tracks, one in the handles, 2 and 4,of the knife, another in the blade 5. The design of the two 
tracks working in conjunction with the drive pin 6 and the spring 9 allows the blade 5 to remain 
in the closed position until the knife is intentionally opened. Once blade 5 movement is initiated 
by the user and the knife is opened beyond a predetermined angular position, the torsion spring 9 

15 takes over and forces the drive pin 6 through its tracks . End of travel results in an opened knife 
with the blade 5 in the locked position. 

[0068] Figures 8 through 13 are side views that also depict the alternative embodiment of 

the spring assisted knife. Figure 8 identifies the components of the views, while Figures 9 
through 13 show the knife blade in various angular positions. Figure 9 shows the side view of 
20 the knife with components in place and the blade in the closed position. The torsion spring is at 
its full potential and is forcing the drive pin into the horizontal section of the track in the handle. 
This section of track retains the blade in the closed position. The outer radius of the handle track 
is a portion of the track used by the drive pin. 

[0069] Figure 1 0 points out two locations attached to the blade where the user can begin 

25 blade movement. Figure 1 1 illustrates the drive pin leaving the rest position. The potential of 
the torsion spring takes over and propels both drive pin and blade through nearly 180° rotation to 
the locked position. Figure 12 shows further advancement of the drive pin and blade as the 
torsion spring moves the pin through the track in the handle. Finally, Figure 13 shows the drive 
pin, blade and spring at the end of its travel. The torsion spring is at its minimum potential. The 
30 drive pin is at the end of the track within the knife handle and at end of travel within the slot 
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located on the blade. To fully lock the blade into position a liner lock can be used (not shown for 
clarity). 

[0070] Figures 14-20 show another alternative embodiment of a spring assist knife where 

the knife blade is driven by a lever or crank called an Angle Doubler (AD). A pin 1406 can be 
5 press fit, or otherwise mechanically coupled, to the AD 1405 as shown in Figure 14. The pin 
1406 fits in a slot on the blade 1404. The energy behind the AD 1405 is the torsion spring 1408. 
The torsion spring 1408 acts on the AD 1405, causing the doubler to rotate a full 90°. The drive 
pin 1406 on the doubler 1405 rotates the blade 1404 which in turn rotates 180°. Because the 
torsion spring 1408 is allowed to follow the doubler 1405 through its entire travel, a substantially 
10 consistent force can be applied to the blade 1404. 

[0071] Figures 15 through 20 are side views that also depict the AD knife design and its 

operation. Figure 15 identifies the components in the remaining views. The handle 1401 
mechanically couples to the blade 1404 via an angle doubler 1405. The torsional spring 1408 
applies a force on the angle doubler 1405, and thus the blade 1404. 

15 [0072] Figures 16 through 20 show the knife blade in various positions. Figure 16 shows 

the side view of the knife with components in place and the blade 1404 in the closed position. 
The torsion spring 1408 can be at its full potential when the knife is in the closed position. 

[0073] In succeeding views it will be evident that for every degree of angle doubler crank 

rotation, the blade will rotate greater than that amount, and substantially twice that amount. 
20 Figure 1 7 points out two locations where the user can begin blade movement. The user can, for 
example, apply an opening force on the flipper 1712 that is similar to the flipper of Figure 3. 
Alternatively, the user can apply an opening force using the thumb stud 1714. It should be noted 
that both of these features can be attached to the blade. 

[0074] Figure 18 illustrates the blade 1404 partially open. The potential of the torsion 

25 spring 1408 drives the crank clockwise which propels the blade 1404 in the same direction via a 
pin mounted on crank having an axis normal to the blade surface. Figure 19 shows further 
advancement of the blade 1404 as the torsion spring 1408 drives the crank/pin through the slot in 
the blade. Figure 20 shows the crank, blade and spring at the end of its travel. The torsion 
spring can be at its minimum potential. The pin on the crank can be at the end of the slot within 
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the knife blade. To fully lock the blade into position, a liner lock can be used (not shown for 
clarity). 

[0075] Thus, a number of embodiments of a spring assisted folding knife and a method 

of spring assist in a folding knife have been disclosed. The various embodiments do not 
5 represent an exhaustive summary of spring assisted folding knife embodiments and should not be 
interpreted as limiting the scope of the claims. Rather, the embodiments are provided as 
examples of embodiments that may be designed and built using the features and advantages 
disclosed herein. 
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